Correlations of catalytic combustor performance parameters by Bulzan, D. L.
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 









Produced by the NASA Center for Aerospace Information (CASI) 
https://ntrs.nasa.gov/search.jsp?R=19790003309 2020-03-22T02:20:16+00:00Z







(NASA-TM-79014) CORRELATIONS OF CATALYTIC
	
N79-11480
COMBUSTOR PERFORMANCE PARAMETERS (NASA)













U. S. DEPARTMENT OF ENERGY
Office of Conservation and Solar Applications
Division of Transportation Energy Convervation
T 1
	
TECHNICAL FPPER presented at the
1 ;_	 Third Workshop on Catalytic Combustion
sponsored by the Environmental Protection Agency
r Asheville, North Carolina, October 3-4, 1978
fi
F









CORRELATIONS OF CATALYTIC COMBUSTOR
PERFORMANCE PARAMETERS
by Daniel L. Bulzan




Data from a 12-cm-diameter catalytic combustor test rig using propane fuel
at an inlet temperature of 800 K, a pressure of 3x10 5 Pa, and reference velocities
from 10 to 20 m/s was analyzed. Correlations were obtained for combustion effi-
c	 ciency, percentage pressure drop, and the minimum required adiabatic reaction
rntemperature to meet emissions goals.
W Combustion efficiency at the test conditions was found to be a function of the
catalyst bed cell. density, cell cir. cuinference, reactor length, and the reference
velocity. Combustion efficiency was also dependent upon the adiabatic reaction
temperature to the tenth power.
The percentage,pressu:re drop was found to be proportional to the reference
velocity.to the 1.5 power. The percentage pressure drop was also proportional.
to the reactor length, and inversely proportional. to the cell hydraulic diameter,
fractional open area, and the pressure.
The minimum adiabatic reaction temperature required to meet the emissions
goals of 13.6 g CO/kg fuel. and 1.64 g HC/kg fuel was found to be proportional to
the reference velocity to the 0,1 power and inversely proportional to the cell cir-
cumference, cell density, and reactor length to the 0.1 power.
A catalyst factor was included in the correlations to account for differences
between catalysts. Combustion efficiency, the percentage pressure drop, and the
minimum* required adiabatic reaction temperature were found to be a function of
the catalyst factor. The catalyst factor ranged from 0,12 to 1.52. A reactor with
a larger catalyst factor achieves a higher combustion efficiency for a given adia-
batic reaction temperature. It also, however, has a higher pressure drop. Thus,
there is a tradeoff between combustion efficiency and pressure drop. The catalyst
factor decreased from 0 46 to 0.12 for one reactor after approximately 20 hours
of testing.
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Figure c5-'8-28581.	 - Combustion efficiency correlation
Inlet temperature of 800 K.
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